***This is an English Abstract of the corresponding MX application to the 
attached Japanese Publication of 2003-523916. 
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(71) WKA iJ-7 w ;^ ■ 3 >A;^g^3 > ■ -f 

SURFACE COMBUSTION, 
INC. 
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(54) B8MO«»l iJ^xmti^T.'rA 



(57) [SiKj] 

idj&iRifcap&u j!Esrrs£E*/ty hmox^-j^^k, 
[SJ*i^^Bt&l«It3g^5^-ftffiA:/D7w—;^^:& 




(2) !^^2003-5239 1 6 

CO 7° 1^ A t ^ ^ tf i i $r#M i: Sji V ^ X A o 
m-h^^v K^c^LTfrle^^^°^:' K<^:^§?«-;9^i6^ HtrfE^a®1-S/^•7 Klc^L 

m%m.A\ »t^l^rf5l±l7/^"7 K sieges ?tL7t ft ^:^fqi:&a^'^ 
fp] II t i> ;^ ^ - ^ - ^7 7 ;v tf t 1- ^ Jin; c7) 



Ao 



(4) !^«2 00 3-5 2 3 9 1 6 

^r^C. +^;^f7;^:^^frfE'J >^^M■t^;^Kf|5^^±^::eES$^^T^/^:^,^HB^rlE»l 

fv-yh y^t yn^t (Dm<D^m Km h^^^h t 



(5) !^«2 0 0 3-5 23 9 1 6 

fz t> Kmm^l±.l3 7 F t M t ;t V t A f - ^ > - ^ic ii ^ V t 

7] Btrieve m%mm-h]£i3^^-j v<d^^k-E'o 

9] h*i-5{)^. fflJf&;fci6H2l'ttMI (plastic cond 



(6) !^«2 0 0 3-5 2 3 9 1 6 

^'^y^^-Ktm^^tz'^%^m%-t^>mKmtmi<7^if'kmxm%^y 

fifzm^m^yT. ^W^-rhtztb<DWMW^X-^ o T^ 

< #Stl'^ ^ISM«:lltt1- S ;t (T^^-f 7 ;w y I' - h II i o m KmiSU \:- PB 

>6mvHiMlRlt-^^ < ^^^^ LTis V) . 



(7) !^a2 0 0 3-5 23 9 1 6 

Itrie;^ n h y ^ 7 'J - ;^ >- > ^J'' v ^ h « (f f^ee s 
tanding jet steam) ^ii^<7) K'Z^m^^Bt X V) i t ^: I"-?. W 

2 6 Jc|2fS(7)#^;^mo 

[»*:g2 8] m^<r>1^\^K^W}-r^^:^'y7.^^±^^^f::ib<Dlom 

(b) u\^t^%mt^^t^^<muy X)v-^^hM&^fi'f'Z^M^i^-ii^i± 

[mt^2 9] liffE«**7 7.(7)iajt5!)«#fj5 10-677^ {^9 5 0 - 

1 2 5 0° F) T"$) ^) ^ mia»#c7)i±:t?^^ 7V-7.^>r^ y ^"-7^ 

fig^tlJ^i/^*^? 6 2~ 1, 5 2 4 m/:9- 2 , 500-5, 000ft /mi 
n) <7)|gffl(7)iSJt-elifl5>^n';^ V y X)l^ii^h%mm^KH±^^itl^X^^j:'^^ 

1-^W^]g2 8 KUM.<o1j^o 



C8) !^^2 0 0 3-5 2 3 9 1 6 

ftt^ J: 9 KLXmti^m:ffy7.^^nt^7.Ty^t^'^i<Z'^tf:it^S^^t 
mt^s 3] mu^^yyp<^TM<Dmm^Bti^-<y Ki*it'ft#:^fRitc 

■m^t^?i<7)B^^tz^u- }-^mif^:^Tyy't. mm^&ti^^y KcT^itfiayx 

> ^* ^ - K ^ X T ^7 T' ^: . mria > -t - ;w Krt 1 (7)^^(7)^^ 
m^t^xry-ft. jjm^fiti^i^^Mtmii^XZ/m2<Dm^(0}±t)^'^y K 



C9) !^*2 0 0 3-5 23 9 1 6 

thm^^3 2Ktm<7)iomo 

^56^ irl£«:^r V ^ Ji^^'lt le 7° V A f - ^ > - II f&o T^l ? ti ^ icit 

m&ti^-^y vKnLx^^mtinwt'r. mim2(Dm^<D&ti^-^y k^±# 

[m>RJl 3 9 ] mti^:^^y:^<r>i^^-i)m 510~677t: (#^ 950~ 



(10) !^a2 0 0 3-5 2 3 9 1 6 

1 2 5 0° F) T-^ . mu^i!^(D&ti^K y')-7.i^>r^ y ^'vx y ht^^ 

^^;*l?5rv^*^7 6 2 ~ 1, 5 2 4 m/:^' 2 , 500-5, 000ft /mi 



cn) !^«2003-5 23 9 1 6 

[0 0 0 1 ] 

[ 0 0 0 2] 

[ 0 0 0 3] 

y7.Umi)^2^<r>1im^h^^^K^^-thi^ JC*-rUT(/^T<). '^^(D^\/> 
mm (2. 2 mm- 2. ^ mm(DUiTy Z^coW-^) ii'h^^mm (1. 6 m 

[ 0 0 0 4 ] 

^^m^uw^^mmi^m\^>tzUify:^^m^-r^tzid<r)'^M<D^mxii.^ 



(12) 1^^200 3- 5 2 3 9 1 6 

^ ;^ figJi^I^Ii:: ffl <b D - ^ - ± H-f^^^ tLTv^ ra Uli^ H 

(/^Tti. *il#W»3, 9 0 5, 7 9 4-^^#M;?ti7ti/>o i<7> J: 9 J^rn- 7- 
(i. 7!eiI#W=^5, 0 0 4, 4 9 2-t<^ll 1 Olc^$:liTi/^& J: ^ 

\z^^^X\t. %W^ft%^ , 0 0 4, 4 9 2-^*#H?.$tt;l:V^o h 

;^ b 7 7° 9 ^ > S^^t ? tl #1 ^ b <; ^ # 75^^ S (i M ^ 

■^t^-hnn-^WM\.fzmmm%^ , 320, a 2 9-t^#HB?tL7t:V^o :g:#«J 

7f^il#ft=^5, 3 2 0, 3 2 9-ttc«nj:d^^$tT./c^ ^v^^siOT^/^ 

sif <7) 7 ^ ;^ T - 3 > I' S f) tLS . i|i*s«='itt^^ J, nr B^-C^) o T 7" 7 

m^t^(i^ ;^ 7 7'<7)^g)i-s:&iRitiMLTM:^(Ritci&i§. im^^fz 

\ V y -/KW^ Lxm:^ > V y ■fiXWL. x h V 7 y'\^^.^ii:ltz^k 

. t^j:^%itm^iifz^ik. ^<D^mm^^fi^^^r^s.\^^z^mLx\,^&o 

[0 0 0 5] 



(13) !^a200 3-5239 1 6 

9 7^ -> X f A {i . H^lt- & i <!: X-:^mmm<D-'^ tt^^^y ^^l^mt^^ 

^ < m^m, mwr s «m v- ;^ ^ - ;v k K^m^i^:^ T A mxi^ ^ « 

1-^7t:46lCfflv^<^tL-CV^;|,o ittliov^Tfi. Sevmourii-f^^^ tL/c*iI#^^ 

4, 4 3 2, 7 8 Bennett^n#:^;gtL;i:l^^4, 6 12, 0 3 1 Kus 
ter^lc#;^$tt7t[W1^5, 0 0 9, 6 9 5-^^ *3 J: t>^KajiiiblC#-^$ ^tTtl^^ 

5. 7 0 8. 7 7 e-^t^iaic^tLTi/^^o ittibc7)->7>TA{j:. ii'tf±^ i 6^1(7) 

[ 0 0 0 6] 

> CO t; T - 3 > y 7^ ■^'!^^-fhtzM%^-^m fzn-± ->7; f a 
[ 0 0 0 7] 

Mmnii.i}^±^^^. Uify:^'^^^m::^T-'yayK^\,^X^^^fi^o ^il" 
^ 7" V^AO^^^cDfiJt^^^mt-^ i <!: T»i 6<J(7)S;S(Cili-tl« 

A* 7 ;^ ^mnx- i s i t -e^, & o 

[ 0 0 0 8] 



(14) !^«20 0 3-5 239 1 6 

[ 0 0 0 9 ] 
[0 0 10] 

[0 0 11] . 
[0 0 12] 



[0 0 13] 
[0 0 14] 

^mt^tz)6<DJ£t y F'^± -> 7. r A $r $1^1" h:Ltx^^o 
[0 0 15] 

:$:^0^<7)SiJ<^Sg'^S65J±> J¥<^*^56^l^ 1 . 6mm--2. 6 mmlilTc7)*6H(7)?| 
[0 0 16] 
[0 0 17] 

mmm^(^<D^:^'-y7.<D^m^ttfiry7.Mxy^y<D^M<DmmK^m-r^tz 

[0 0 18] 

;^ci9«o}t^C:^'S:< . 7 X ■/ k x ft tf X -f - >- a JiM V > ^5^ 
^ - ;v K ^iiT & <7)^« ^^^ffil- S i ^: -e^b ^ o 
[0 0 19] 

y:^^^m-r^mK. ^(Du-ffyy^^^mm^r^'i!.^m'^j:\^^i')i^. m^y^. 



(16) !^S2 00 3-5239 1 6 

[ 0 0 2 0] 

[ 0 0 2 1 ] 
[ 0 0 2 2] 

[ 0 0 2 3] 
[0 0 2 4 ] 
[ 0 0 2 5] 

Wt^j:^^*'y ^^T^y^ y 1 OA^^^tlTV^^o ^^^^UiSyT. 1 2 m^rMx 



(17) ^^2 0 0 3-5 2 3 9 1 6 

*^7-^:6^ 7'lx'7.*-7>!.]§fe?l^->;^7^A7^> 1 0 Ki5\^^X^^1^\alKm^■r 
[ 0 0 2 6 ] 

:2>o 'K^'^^^fis ^yXv^^y^rn-)\^\ 9lcJ:oT'j:^l 8 

D >--?Tn-;n 9 J:oT7'l^:^ffllf7.r^ -> 3 2 0 IdiiibtLSo "/ 
^7>ffltfXT~->3 2 0 (i^ l)Dii^i*T';t¥ffl^=^:**^:^ 1 2 7 n > ^ 9 
<Dl&.\z.1^\ihfzt>(n>-fV7. 2 1 M;?^!/^;^*'^^^^^^^. 2 1 Ji^iit^ 

^ip$ti/iJ^S]7;T-->3>2 4H#M$ti. ^d-e-^^fftv^SEHJ^ip^tL. :^ 

^it;£*(7)n-y - 2 6 t^JioTT^n - F7>-f -v^a > 2 5 t::^i|fjtLi)o 7°l^7. 

yT.-^'MMm'^^^n.-th-^i. v^y<Ty^x\z.^\>xm\-^h^x^^^<, %.mmv^ 

5, 7 3 5 , 9 2 2-t, |W1^5, 7 5 5, 8 4 5 5 , 2 9 2, 3 5 



(18) ^^2 00 3-5 2 3 9 1 6 

[ 0 0 2 7] 

m4^^1-So ^<7)lo|i, :ffy7,<0i^B:-^m^^J:^i^'^^-t^M.J^mmx:^^ 
y'y7.f-y^i^ (plastic phase) ^\,m^<7)ii'j5:X^:htzi!bX%^o ^^&oT^ 

b1r^^< ^ify7.'b^Wt'm.^m<r>UM.i^-\^^m.nLfz 1 1 . ify7.m^7.T- 
'ya^K^h^ho 'sp^^hifyT.coU.mt. M{i*b6 4 8. 9T: 2 0 
0° F) -e^t?. ^(DWi^^yy.^ \y°y7si-v^ (plastic) j tW. 
ErtT-««-r-$.^o J: 19:8:^*^691^ (±s ^«0fiJSI£H{i*b5 1 6 7 7 t: 

(*t9 5 0" F~ 1 2 5 0" F) t^afeSo M^^^ *||B^(7)#±-:/;^-f 

"h^is^^h^. iiyy.mfry'^Ti-^v^^\'s^^<r)f^(ryw-^7.T-y3yx\t. -fv 
y.m\f^~ ;v K \z.wm^ tz}i>K^^m'\^<r>mBj ^ ti/vi 

[ 0 0 2 81 



X^^. ll2H^>'^rX }>M^^<DEtl^-^y mWS 0 a - 3 0 e i)^^ ^ flX 

3 0{i. ?^*) V3 3KJ:-oX±3'y^'y h4^^3 4 tTfl5#^^3 5 

3(nl\sh^hJLWy^y h4^^3 4J;M'^tl^o i<^7t*§-/V- h 3 3lcJ: 
3 4(7)±C<7)4'^§B^;{i>'^*y h-t^^^ > h 3 9 idTO ? tLT 

^-^y 7;vyi/- h-t^*^ > f 3 9 fi. )I±J/^••y V^^t;i^'yi>' 3 2<DMW(Dm 

4 1S0'"4 2 ii^N^y 7;^^^- h-lr^'> > ^(75K^-^¥^1-'5)JE:^J/^'>y 

- h-ti>'^ yv 3 9W&ti^-^y ]=y^^'jy^3 2<7)nm-^^. ilB(^ift4 iw 

^LTV^So >^nr^ }- X)V4 iRU4 5 (±^ Hl^? tiTV^S J: ^ 
i-^^ J: 0 ^^E^-^^t^i^Ti3l9^ ^.n-y f4 4RV^4 5, y^'r7 7;^ 

T'l-- h-fei^pt > h 3 9^ :R0f«**77: 1 2 i:(^Mtc#M^-^4 IX^^fitz^ 
±S.tl^/- y/i^^m^ fi^o > 4 7 J: 15 ^ 1 2 y 

Z^3y(D±Kn-<o ^^y7)V:ru- V^^^ yV39^K ^iSyTs l 2 Hft^jS 

[ 0 0 2 9 ] 

[i3l::^$ti.Tv^:i.J±;t7^-?';' K3 0(^fll^t{±^ J: S ^<7)-e^ 

l9^ ^<7)#«a{±*S#W=^5. 3 2 0, 3 2 9^mB3?tL/cV^o ^ffii'&IIM^^ 

tv^o ■^iS>6^'*^) 3 . 0 4 8m/:9' ( 1 0, 0 0 0 f t /m i n) <7)7 y -7. ^ > 
7^^ h (free standing jet) tje*(^JS;t>^'« 7 ^<Ty7.xi v }• J X 

^y h^lSJ±l::L^v^^i>6^'^v^o ??±;? -^i> :^'7X;^ h 'J -y 7"<7))?^^^#^j 1 . 5 m 



m-mimm<Dmx-$>^m^ii. / X )l^mmi}^m7 6 2 m/^-m 1 , 5 2 4 m 
/^S- (#^2 5 0 0 f t/m i n-ms 0 0 0 f t/m i n) <^$SH-e*,oT, ^ 
7 0#Eii*|jl. 2 7;?|cecm-*t)3. 8 1 c m 0 , 5 7K^-f 

0 4 8 m/5'( 1 0, 0 0 0 f t /m i n) t?^^o *iJ7 6 2 m/5—l^ 1 , 7 
6 Bm/S- (2500~5800ft/min) <7)jtJt-e^ 7 

[0 0 3 0] 

;ti/^o *iI#W»5, 3 2 0, 3 2 9•^^c^?ttTv>-2,v><o:a^(7)/^''7 K^itSr 

*iI#K=^5. 3 2 0, 3 2 g^t^DlUnc^^tiTi/^i. J:-) tc, -:^<^JE;tjyN-«7 
i-^S<^:^^^/^^i:^^'J7 7'=Sr'^±$^S^'^^ Sti^v^ J: ^ h U 7° 

i9^#fitlH{±, |iI3t::^$tLTv^:&J:^li> 1^t^<DS.tl^-^y m^kXitT. h 7 

1 3<7):&|p]t;j^;i£1-;i,J;o jiE;b^^"^7 K«rEWTS<7)56«0S Lv^o 13 
WM^fl. m2Kio\^^Xii. ^ify7.1 2ltm-'h'&M^^imi^hyK<7)l5\^li^m 

[ 0 0 3 1 ] 



(21) !^*2 00 3-5 2 3 9 1 6 

K(7)||li4 6:?)S7-:^<^^fttL;g>||ll 1 3 tmi^-f h i;. ^ \Z.^l3 ^ K3 0>i)«S$ 
[ 0 0 3 2 ] 

[0 0 3 3] 

3 OM^::^^tibtLSo 7.^~^~ y )i' ^ Q^W.^'ftzm^i^K mAl}.xfmb(0 
[ 0 0 3 4 ] 

i>o ^K^^y:^l 2im^^hm<r)1o\^KWmir^^t^S.\^^liiLX\^^rzfz^tz\^^o 



(22) !^«200 3-5 239 1 6 

3 0 3 0 c. RXfS 0 di)^. m2 (D^t-'Mm±<D^fl(b-i)m^^m^-:^^ 7 
[0 0 3 5] 

^7 7'«^?ti?t^**7;^<^+'6t-igttfjtl?tg@*fjO. 3 2cm (l/8-< 

^;^7°*4^>W2:t;a^e>7. 6 2 cm (3. 5^>f-) LT^^^s :|b^^^^ 

5. 2 4 cm ^ij?-^. #^"^5 4 <?)M<7) M^-;^-e^$ tlS 

[0 0 3 6] 



(23) i^«2 0 0 3-5 23 9 1 6 

U^5®tTv^=&35^o;t:o 5 0 li:^^^::matTv^;g,16^ Ell 

h v-7.;&^ Ft3.i:> M/-;^ 5 2 <D#BS1^-^ 5 7 -e^? ti;i> J: -5 ^:ftEt^1-o 

60Ell5{)^'4D^ tJi^MLTv^^^i^oTto i<7)ftc7)E*i;i: ^)^ 

iiti6Vs'7777'V- Y^^:^y h 3 9 ic^iftfe ^:^*-7;^<^M#»''^ < 
^^it)^^^o J?^/^^:^f7:^^^?±$•^S/^:«:)«**7:^<7)lRI§*^^cE:^7^^°7 K 

[0 0 3 7] 

/^y K3 Qoy:^m<Dy^)^'y^y > 4 4 X;Uvx h 4 5 (7)M t::]^ 

7JV6 0 =gr@eieLfcCli:T$)^o 7.^-•t-/^*7 7;V 6 0 

c?)^ii^fflV^T. ^Jir^X04^'L4iE;!7^ 7''^-@emt^ m 2 Kyjkt&tl y K 
m^£(?^il3^L4C7'k^->:^^*7;^=^Semt, :jb)5^^>lic7)^fp]li:^>5'lc#i)$-ii:T (HI 



(24) !l$«200 3-5 239 1 6 

'L^«7)E:tf^^'7 K(7)7'n7^ -^i^e 1 KmULr\^^&o 115 -1:13 4 titmt&t^ 
niimhT:f*i^^j:^o 7^1/6 0 ^ tK X y) . ^ifyT. 1 2 

9;^ 1 2 =lr'^±^;-^^?t«?)<^^^t7tJ±^yo7'f-;i^T{)^#'btL/t:o ±3^t7t J: 
[ 0 0 3 8] 

<7)Bti^'^y ]''<7y:^M(07.uy h v^-y >yX;v4 5 t(7)Rii4 7' r-^I'M'^^ 
fig;?ti^M^^M»4 7' (il±:^7^^°7 K<7)ft$ t::'?&oT±^-i: (it't?* 

[0 0 3 9] 

[ 0 0 4 0] 



7 F4 6 A-4 6E{±, ft^^fRj<^»6 ^ W^^X^tzW^V :^ v 2k-7 

2Et. &^1j\pl(Dm^6 5K&mLtzimi^'^y > 7 3A-7 3E*^-r:2>o 

WM^^if^o J^yi^z^s.y }• 7 2^V^7 Sit. Btl^^y K<^JSffl-t=i^5^Mliit 
[ 0 0 4 1 ] 

UT.mfT.T-i/By 2 O6:)-g|S$r^1-1i^0ti^if®W*$*iTv>So 7"!/;^ 
fflif 7;t- 3 2 0 1*1 (i. US Lfc«it^^1-S^ic(7))±:^j a 

^fitzmi(D^^(DVy.'-^-^^y K8 2t. 'fv^)yirrv^KWM^fitz%2 

(Om.^(D^V^) y^';^v K8 3 ';>^Vn"^7 K7 J' Sfi^J ? ^t/^c^ 3 (7)^|Sc 
(7)'; y^'?-^v K8 4 i:li:9^tat7to HI 8 (7)$fig^^ife^JT-{i. 8 2 a-8 2 j 
7f.^')^fz\ ^m<r>^y f^-f-^y YimM.%^x\^^^^ tfz. 8 3a-8 3i-e^ 

^fl^ 1 2'fil<7)7'^'; y^'VN"^ K5()>'@SS^ttTV^So Ml^ 8 4 a - 8 4 gT^;? 
tlS 7'f@<7)V K>ii^Sm^tlTV^So EE;^:J/^"7 K8 2. 8 3^ ^V'S 4 0 



(26) :^a200 3-5 2 39 1 6 

K7V-f> -r'^*?-^^'^-'-^*-E:^7^^''^ K8 2^ -/v; >^^E:^J/^•-y K8 3^ St^ 
>; ^iJ^E^^f-y K8 4^i^ ^fi^'fKDBlJ^'^y K 8 2 . 8 3 ^ Jll/8 4 
K8 4 d'^lti) (^ft^:^lRlli®^1-^4''i:>^4 6 3?)^ (^'^^l^g^:^ 

/N'y K<^ft^^|P]Jc®^Ef S4''i:^j^4 6f±, U - ff)mfl^ ^^1j\^<Dm I 3K 

nLX-^<D^mi^t^o m^(DJ±ti^^y V<7y^fi^'fiii. u-^^mfi^M. 

1 SKMLXUML. 7'^U>^A7 F8 3^10^'; >:J^^^*'7 K8 4 (i 7 - iJ^ <^)^£ 
[0 0 4 2] 



y^TT. y<Dm^-h-^h. n^^-:r\y-Y<o)&3\z.nLxm^<r>v:^y y^m^^ 

tit. n^-fv-Yij^^mhx^^x^. n^>m.ify7^K%^^^<D\iyt°-^yy 
m.m^3^^^h'^mm-'^ibXM^^:Lti3^^-b--^tzo ^^h<r)±Xi}\ 

[ 0 0 4 3] 

Wm^^mm-f^t. S@1-S^T(7)BE:ijA>y K 8 2. 8 3 . W^A\±. 
nLX^mhl5m\'Wii^-'m.^£&t-f^y^-)\'^'kX(Ty}£t}^^y Yii^^^t^ 



(28) #^2003-5 239 1 6 

[ 0 0 4 41 

Y'fvi'i.^'^y^^- 8 7 •^m'^-f^yy^^-^^v Y-fvi-A 8 6 ^-^tfo ^y 

KMP8 9Hi*). l)DEl?^t7t:^'(*^Otti^&^gi:r?'>>'^'-^^•7 Ybii^'M 

K8 2<7)|tfilt6 4 l^jfi^g LTMft i ttl^ J: >'^• y K®l^P9 2=gr:/ht 
T7'VtAf-^>'A- 8 7 h^y^^-^-^y F8 2 a - 8 2 j LTV^^o 
^2 <7)^>^N--7^ - h 9 Hi. yy-f^~^-<y KB 2<7)^|;^6 5 l^iiS^f 

LXmi5mK^^\.. ^flKH^^-^v Flt^Pg 2^Src/hLT^>/^'-/^'y KT'P 
8 6 K8 2 a - 8 2 j i::^>«M LTV^&o K 

8 6 t^lSy='^2<7)^•>^^'-7'^ - ^'-^^ 0. 9 1 {±if^;?tL 
Ti/^?>/cJ6> :J''y/t-^N'y K8 2i)-^h^^^^^^^<r>T&B.i)^^-^^^o HIS 
lc{i^LT\/^'^(/^56^ ^V7.mmxfmmLy^y\ 0tc*3V^T7-:{^lc^|f1- 

:5t?>'^2c7)^>/\--7'f-^'-i5''^ b 9 0, 9 l^ 'BL^ry-'^-^-^y K8 2 ^[^ 

^■^ ^ )\^t^tzib\^^''y^^-^^v Ymw<DyM\^^w-rh^^y^'i~n\^7'v- ^ 

y^^-l^-^-^i; h 9 0, 9 1 (±. :5^i'A-7°^ti^f-^>^'?-8 7 tjiii 
LTv>;&MtMMiJ(^)ra9 4-ej«ISLTi3l9. 7^-^-^^>*^LT 

L 7t S 2 O >' 7' ^ D/cMJ^ ^ft 1ID1±^#?I35^ 

'i:'S'5:^)(?)-e(i^v^o ^'y^^-itv-fh^-^yi^-^i, 
2covy^-^~y^-r-r^y9 0. 91. k?r^p9 2<D^i^^^Mti 

E:t?/N--y K8 2 al'Aa^#oE;ti:5l«*tt1ftte^t <?^a J: ^ H>^tL{i*J:v^ 



(29) !^20 0 3-5239 1 6 

[ 0 0 4 5] 

o<^S^!=^^^^x.T«^^lRin]^«f mUK. :fe1il<7)'; y^-:^]^ 
1 0 0 ^M^t^:^M(ov y^irv-fh 9 9:*^ ^iic;)'; y^Wi 

7^ 1 0 0{i^ Wsn\^'^^-t^%\<r>^) yvy^-v-^^hi0 3. 

%2 <T^^] y ^ -y ^ - ¥ ~ ^ "7 ^ \ 0 4. :^tF^3c7)i; >i/7^-^-^':^ h 1 0 

5 tjiiiLTv^^o Elgtc^^tL-CV^^J:? tc, 'J >i/7^ h 1 0 3 

- 1 0 5ti. aii;^raiiJ<^7'V-f A 9 6 . 9 9 v^T'l 0 7lCJ:oTg?^ 
^^X\^^h^ tfz. 0 9 iC^^tLTV^^ i 9 IC. ^7>7°^Sl 0 8 1^=1: 
7 KMP9 2)6^''; >:/7^-:5^^^:J' h 1 0 3 . 1 0 4 > lOSii^^^tl^T 

2 (7)a§M^f)®*1-^f-^-7*T-^^o #^^'7 K^^pg 2\:.n\. 

-yt^X'j-r^i^s^iljL. i^7:^7"gSl 0 8^;J:oT/^•7 K5i^P9 2<^f-a. 
-7-^:7^ -^J^'-iJ^^ M!tmf-^-7^t5&^iS^$tL;&;tfe, K<^^$«r# 

J::. U^:/^-!^)*;^. tL;t:eii:5.t^';feMc7?7> t A 9 6 , 9 9. ®fit$ 

it7t^l(7)ir^^*7'f ^3^-^^i5^ M 0 3> ifit?tL7t^20'J >'i^7-f-^- 
h 1 0 4. ;^0'»f^;?tL^c||3<7)i; >i/7'r h 1 0 S^^^Ufflf^ 

o «:^'7;^ 1 2«au >^'^-;vK8 0 <7) 4^.11. t;@et?tL&;tie). ^fii:5.iy'";fe 

iIc75 7'^:^Af-^>'y^*-9 7. 1 0 0 ^^JtT. ^ V U > i5'*^^•>;' K 8 3 

K8 4i;Mf ^^#<7)v5iE^t:6«^^a-^:'5r^J:9t^LTv^^o 7' 'J >' 
KB 3filo^/N"7 Kit^P-C?E^-e*^5^^ ftV^'J y^;-^v K8 4ll{±2 
0(7)/^°7 Kit^pg 2«Jt^>tiTv^i>i^:H|§S;?*l/iV^o 
[0 0 4 6] 



(30) i^azOO 3-5239 1 6 

96, 99>^1-^3<7?'J y^rv^-^-i^i^ M03-105. •fv^)y^ 
K8 3. y^^^v K8 4 :;^)^'|WlB*lc±T1-^o JIM^-Jl'Kl 1 0 liS 

yJTy;^ 1 2y6Vs-'y KtcS:#;?ti'S:ViJ:9l-tTlIiM^-JV'F8 Ot^^S^tL^ J: 
^ m-:g>o KM^-Ji^ Kl 1 0 ^y'^^^XWiiSyTs 1 2 Ml^KiM 

1 1 0(7)^S^^flJffl LT. 1 2 $rlliS9'; >^^*-;i/K8 0;5^f5 

[0 0 4 7] 

i®'^<7)al^-C{±^ t^:«r77; 1 2 (±!^1 8)5^t)-fe7^ 'yiJ'n-JH 9(clt,tLS 

mW}t^ ;itKXy). mi 2 7 c m/# 5 o ^' yi-/m <7y^^x-^'y^^- 

K8 2 Kify>^i}^mhfi&o *fj649*C (I«J 1200'' F) <D 

'^%^v'yByX]±l3J^vyTb^hmo. 6 4 cm (1^11/4 -Of-) ^±tT(/^ 
i.0 «<7);&v F/;^h-7 7Mgilj^Mt^J:oTiiiM'r/i>^*'-JVK 

8 0-e#it$*L&o -eajx-ff. :J|^il#l^=^5, 7 3 5, 9 2 2-ft::|am?tLT(/>^ 

o ^:r77>:6^!^(^l±lP/6^ib7'^7.'J :^i/J'lf>tL^ J-C«7)^M{il&2. 5|3>~3 

^T^^o ^AKMM'e-JvVi 1 o^TlfTHiM'; ^^J^'^-JVKS 0(7)4't'AtL 
. «:^*7X^i6tl0O3i^^^cH«f ^^^^ *^^f!lfflLT«:<r9;^^IIM-t^ 

(7|^gl#WF^5. 7 3 5, 9 2 2-t^#M) o «:^*7;^^v'^ ^^^:^-^-^T^ 
-^^ hJV:^7-lc J; i9^*'7 7.^}%-5fepxr^i^3 > 2 4 tili^iiL^ ^ic^;^^ 
>^$rTtfTn-;v±H®-^. 7 > KXt--> a > 2 5 ^i-eMl^i 
<%ip$tiSo «:ryy;«M'; K8 0 i::Sl?*t&K> $fii=^^iift^J 

T-{i, ^;^*5Xii*t6 4 9 t; (*^J 1 2 0 0'' F) <7)^^:d^^ ±i£0#E|IM 



(31) !^«200 3-5 23 9 1 6 

[0 0 4 8] 

-fV) y^Av K8 Zif^ii^^^t>. WSyT. 1 2 >()5;^M^->'I- Kl 1 Otcjzo 
X^'^^=i^hW^■^^<r>Wfy':^ i 2 ugL^ftJi)^'^;^ fj'^i/^ J: ^ liS^^JIif tH^ 

[ 0 0 4 9 ] 

mtti. i<7)M^Srtpl;tLTv^&o HI 1 0 *#BB-r2. ;t >'c?)^t±-g6Ci^ 

^j±:tj^^i^*.^ i^i<omm%(o~'mM.^x'^-^m%'t-h^w-ii-^y-^ym% 

%^mxyv^wm'fh^<Dmmfmw^^nt> \mnx %hx%h^-,ii-^h. 

[ 0 0 5 01 



(32) !^«2 00 3-5 23 9 1 6 

HI 1 0 <7)iifiS:T-{i. 4 q-c (1200° f) <^fijt 

9 7,9 9 t^y^-^-y^ y 1 2 1 <7)^y /-^^ ■^'^y K7'^•:^i^ 8 6 

i:i^^it^o y^y^ y 1 2 o\i. -/]^^) yifz-^y V8 3W^}yi^^^y 
4^±T$'^s?tJ?)0#BB^^-t 1 2 0 a-e^;?tt;&7i'^->7';v*-;^fU:9^*-^ 

F8 2^^±TSi-^^i t 'bnTt^'C^^o ^^^^-f > 1 2 0 O^^HSfi^ m 
S.J/^2 c/)mil'J 2 3^ 12 4KioX'^=fo it/^^'T-^^o ^ 1 ^7)mij 

'jv-i/^l 2 3{i, i&f^<7)iSv^^-C*-:p-r. i§tM(/)2o<7)iISI£Si:(7)HT7. 

yVi^l 2 4fi> 1 2^m'^\m0. 6 4 c m<7)i6*I<7)it?l^^±?-^ 

^^&Lfzh. m^y7.i 2<Dm^^i^ri^^i)'Mt>tb^£ifiiim&LtzttKt 

KB 2lifflv^^tlSo »l<7)m^^J^V^^°-^f 1 2 6lwj:oTM(i|aiH-9--f 
^2<7)mi^)^'>^^°-# 1 2 7 t^J; "9^ 7 t:: d: o TjJOX? 
m^yT. 1 2(^::^§$Xra^l::'^o;t:#SO«jS:dM#^tL&o 
[0 0 5 1] 

h# 1 2 9/6^ y-f -^J^'-ffil&y^ y 1 3 1 tj&mLtz^y yy4 y 
1 3 Oli^lti^tt^o i<?)7'f-^'*-«7^> 1 3 1 (::J; l9 . ^1<7)V ^iJ'*^ 

1 2 3:5iW2(?)U 2 4 5!^m^7:f'; >'i^7-f > 1 2 oi:^ ^lomni^ 

2 ^W^2(T^nM^y^-^~1f-\ 2 7;0^'M^/i^•>/^°^7'1' > 1 2 1 



(33) !^g2003-5239 1 6 

1 2 4S0="^5^>^^'-# 1 2 6. 1 2 7 tmm^flX\^^&fzl6. l&&l^J^Kj}m^ 
flfc^^tmtJ^-^y K8 2. 8 3. 8 Y 1 3 0 <D^fi-d^---^Kmt ^ 

[ 0 0 5 2] 

-<y h7-f 1 3 0;5*f)tttai?tL&S^?ri)Dit1- 

-^137 lc<J:-3T®ill$^iS7T>' 1 3 6 tiJ: oT^^y^ > 1 3 5^^^^A 

t^X^\'-tho ^^^1 3 4 {it. ^|§(7)^itt^P>tiT^^a^t;r^Df5ti7t^ 

;b*llOx.^:l'^> ^y 2 9^MC. ^ 1 c7) > iJ^^ 1 2 3. 

-^12 6. 3 A^m^<» K-ti^-^y Vi3^y\fhfiXK-)3^^y KSr 

y^-^-^i 2 6*r^i:. s^^i 3 4=^je^2.o 

[ 0 0 5 3] 

> 1 3 5(?5l§HS^56^ yn^J^'y ABrt^?^-MT7 T > 1 3 6 
ctoTtfei^om^fflA--^-! 4 Otl^^tLSo »-^*>^^^ 1 4 0 

W^-i--^! 4 1 §r:ttTl5i9. 1-^ 1 4 1 < 



(34) !^«2 00 3-5 23 9 1 6 

[0 0 5 4] 

^Wj^h (trimming valve) i 4 5i)^Mm^^<D-^^f}:mLXW^^ 

4 2K'M^o ^Mmmn-(^\i. #il^^l4 4, 14 5li. *t 6 4 9 "C ( 
2 0 0" F) (7)^i'^SJt^r^l'&'<<IS:je$tL-^,o ^Sl^^l 4 4,1 4 5^' 

[ 0 0 5 5] 

^;^;*;^) 1 4 7 ^cfgit ibtL7^^^^#iit4a^Mif l 4 6tiJ:oT-fe7 

mm\z.^^^hii'C^'^^^l\^^ ^^mmm (back-loaded regulato 

r valve) 1 4 6 -m'^my-<y 1 3 5 K^u^^. miim^-f-^£ 

1 5 oc7)'es^^x.Tpii5$*ii>o mi):^f:^#i 5 o(±s ig:^iaEi-^^*>*^ 6 
4 9-0 (*5ji2oo° F) Km,^m^mn-rhi^KWLt\^t,tzu.mm)^~-:^ 

b^£^. -:^Jt (linear ratio) -e{iffiv>?g:Jt 'Sr^o 
[ 0 0 5 6] 

^iil^^ 144^ 145'^-b7hL. ^ajttUII^V- 7"«'MiEKt/(?)S.S^ i 
StK^^^aSt'^^ J:^ t-^^l'ti'Jf. 1 4 Oti. 1 3 5 ct) 

77^^ 1 3 6t:.J:oT^/^'-:^- 1 4 0 its*. f)*?)^2^^*t:iMLT^ 

IS:^?£^<75»?tlfc«'^^fiet-;&o t^&oT. 7 7>(7)^-^ 1 3 7(?)^E§r 



(35) !Hf«2 00 3-5 23 9 1 6 

^m^-f^^y bD-^;()^ ft^fitjJ^-Mn^ hD--7-e^-2>o i(7)3ig=^7'n 

ti^tff. y ^ -y-^^V^ y 1 3 1 (75fiJt-fe>-^?--3?»*n^ hn--7i 5 nc-fe 

y^-m'^^^l^t^o 3> 1 5 1 [i^ -fe-y YTyy°mz.\^'^^^tz)\^ 

[ 0 0 5 7] 

[ 0 0 5 8] 



(36) :^«2 0 0 3-5 2 3 9 1 6 

@SS-rtl.ff. liSli^^tl^TV^^J:^ H*|5^H1 0(7)jt^f ^ffilJ^^"-^ K^^iSllt 

[ 0 0 5 9 ] 

v> fj tlT S ^ <b *9> & Tl- ^Sr :b 1^ n - JV(^^^ ffl ^ i >6^-e I ^ i 

KmmLtzmi o(D^%^if^^w\i. ^^^i^^^D^^^ntif. 'y77^A<DM^^7 

[ 0 0 6 0] 



(37) !^«200 3-5 239 1 6 

[ 0 0 6 1 ] 

mi] 

9 ;^ V X T A (7)^i5t&u ^® gio 

[112] 

[Els] 
[114] 

[US] 

[He] 

[117] 
[US] 

[119] 

H 8 c75ia 9 - 9 tc-/&o7t^i^Sti'^1limilo 



!^2003-5239 1 6 



] 1 0] 



mi] 




(41) 



!^«2 0 0 3-5 23 9 1 6 




(43) 



!^«200 3-523 9 1 6 



[09] 




(45) #^20 0 3-5239 1 6 

mm Bl2p^i4d^3^28B (2002. 3. 28) 

[^mniE 1 ] 
miEn^mm^] mmm 

m^mi] m^<r>7.T-'yBy^^-f^ir^7.tli\iiy^y (lo) ^Sr 
:S!Eteft^:;^|pjic#iii-sM?tt/c«J<^»*7;^ (12) ^^mt^^ntxD^ 

mM^l5\^Km^t^^^<7yBtl^-^y K (3 0) T'^oT. h*^' 
. ±1o<7)m*v7. (1 2) '^^#1-&;t:i6<^i^«J'S:aB^ll* (4 7) =Sr^ftt--g, 
7^:i4)c7)^s^7 7;i^7°l^- h (3 9) KX'oXS.\^^zmW1j\^i^mm^fl. ft#:^[R] 
JiM^EL^ 5:\/>lcMlq]t^<J:9 i;'f®,#L;t:-^<^7.n«y hyXjV (4 4, 4 5) 

m7.D7hyX;V (4 4, 4 5) ii^h^liit^^<. m&^fitz^^^mi 
^^•^yV (3 0) Km<tztb<D'fUi-^ (3 8) i: ^^tf i t tS^l 

[W^IM21 mm^^^^y hM3 0) 75^ -e<?)5^^t:i3£aLTM:^lRlti® 
:£-r;E>x>7vvi>7 ( 7 2, 7 3 ) «r^LT^'i9. itLl^ J: ff|e#E 

K (30) ^(DM ^ Km^-r&nmm^^ n ^ h vx ^ h t^t^ x 

[»^:g3] mi&m-r^Kti^-^y k (30) m<Dmmtm-t^^< 

. mtmrn-r^^^y k (30) i^ULxmm^^^y mtmm 

K (3 0) \,znLxm1o^^\z^W■t&XoizLX^ ItlfiT. n ^yX;^ 
(4 4. 4 5) i!)^ti,f±l^^fi^%^^Vjgm-r^mt?,&1j^-^y K (3 0) M^Ao 

xm^^fi^^^^x^KL. mm^^^^y^^T^ (13) c7)a:^fS](?5«i^#t::i:oT 



(46) !^«200 3-5239 1 6 

im^M4] mt^mumtj^-^y k o o) mKmw^fitc^^iom 

^l?>miSlt::3i^T;&;^^— t-^N'7 7;v:/V- h (6 0) ^rMl^-g-tri t 
M 2: 1- IS*S fSSo^^ -> ;^ T A o 

[m*Jl5] HfflS^:**^;^ (12) (Dm^^l5m^^^:^\^(DU~:^(D 
m^^m (13) lCf&oT:fel9. mm^^vy (4 4. 4 5) .^^'SV^c^ 

^T-e$,oT> i^-^-DS-tJ^-^y y<D&^1j]^Km^t^m (4 6) t |WI-ffi±-C^) 
^ #S^^EE^7^^°>;' F (3 0) (DM (4 6) ^^ 7 - ^ c7)-^^i:|>tt (13) ^::^t 

(8 0) iiriB';>i^M*-jvKW (8 0) ii\ ^mmc^^x^xm^ 
^m^yT, (12) ^■%n-rh<D\z.WM-^£^'mu^m^tzm.m'^^^Lx^y) 

. m%m'^<D]£i3^^-j K>% ni<r>m^<7)Bij^-^y f 02) :5iu^^2<^^ico 

EElJ/N°^;' F (8 4) ^^^s m^l<7)^i:<7)ffi;tjA>7 F (8 2) >6W5*-;W 
FWi:^^:<^ra^cS^t?^^^ frlE^2co^3^(^l±;tl^^°':' F (8 4) i)K tiStm 
2<Dm^<D]£t)^-^y (84) ibmU'Jy^^aP^K^nmK'^tfl^Xo^j:^ 
^KmiKfm^fir\^>^ :it^:^Wtt^m^:^i Ktim<r)^m^y:^-r^o 

mtMi] miav >^*-t-^vK (so K^mix^WL. itrie^i 

(30^iC<^l±:^J/^'^;' F (8 2) i:tff|a^2<7)^ir(7)J±;:fjA^;, K (8 4) t(7)Htlft 

#:^|ol^::3fe^1-&^3<^^iC<7)I±;!3^^•7 F (8 3) ^Ml::-^*^ mmm3<D&tl 
y^y F (8 3) ^O^tL-etL/O^ fflSft^^fqI<7?^lJj$* (13) t^*f LT-je<7)^ 
Jtt-MM L T ^ i <!: 1 1- ^ 6 l^iemco^ii ^ r A o 

[»^:®8] irl^•/^':^A^S7'^':^Af-^>/^*- (8 7) ^^t. mm 

^2STO3<7)^iC<?5J±^?/^°7 F (8 3, 8 4 ). ffiay^^Af-^ ^ (8 
7) > ^O^'T^f-^J^-^- (10 8) ^:MSL;t:/i'^^< t ^)^1S^^'^2(7)7 
(9 0. 9 1) ^m^^^. (10 8) ^« 

. iifiev V^'*^-;^ F (8 0) t::^LT|tfie:/^f-A^T>/^- (8 7) . milS 

y^-r-r^v (9 0, 9 1) . Rifmmm2 t^3<7)m^<^J±tiy-^y (8 



(47) !^«200 3-5239 1 6 

3, 8 4) ^mm-^±TW}^^^^ti!}^-^^^;it^a^Witt^m^T^7Ktm 

imt^9] Muy^-^-^^ b ( 1 0 3 - 1 0 5) mrie^2:5t 
rfm3<Dm^<oj±ti^^y K (8 3 . 8 4) (DmuismrmKmn^fi. mm 2 

Rl^m3<7)m^(OEl3^-^'y V ( 8 3, 8 4) KR-oXmismKm^LX i^y) . ff 

(9 2) ^^t^ mi^y^-r-^^ V ( 1 0 3 - 1 0 5) Wiil-^itfia 

^ic<7)E:>^j^N°7 K^^ib«1-^mi:c7)P^AP (9 2) c7)^t |WI^cr)l^;l^(7)pJ:tBp 
*^L. '§^<7)7,V-^^K frlB^HAP (9 2) ^^TOie^ithaiP. MCM::^ 
U^7.V--:^Kn-r^^yyf (l O S) ^$S«-t'Sr##i:1-;S>M^]S8 

[M^Jll 0] mieyV'tAf-^y/'f- (9 7, 1 0 0) 
^-^-V^ h t^<7)#lS^ (9 4) lci3V^T3tiitTv^Sii:$r#^i:1-SW 

^Jl 9 tC|2t<7)#3t-> T o 

r-MLTV^a^2c7)7'^•:^i^*M^C'^tp^:i:^:#i^t1-&»^]Sl OKtm<D 
[W^^|12] ^DlS:?tL>t^'^ltSr4^•t^;t^6<7)^^'-^- (14 0) t 

. mmw^^iitz%mtmiyi^i-'i^ (se, 97, 99) Km<fzi!b(07 4 - 
r-mv-^y (131) i:. mT'^tA (se, 97, 99) i-^nt^^m 
^n.fz^^(Dm^^mm-t^fztb(Dmi(DmW}m^ (123) mtiznyt 

A (8 6, 9 7, 9 9 ) icMI-^mifiM ? tl?tS^(7)»liS^flJtPl-'i) /ii6c0mr 
IE» 1 <7)^ (12 3) <7)T-S{::@SS$ fifzm 2<D^ (124) t . Wlfi^ 1 <7)^ 
(12 3) (^±toifl57'f-r^ttiis&7-f > (13 1) himiLtz^yYy^ 

yt (13 0) ^ itfie^> Yy^y (i 3 o) i^jstti-^^ Mir^^ (129) 

i:. mrlB7•^tAf-•r>/^^- (8 6, 9 7, 9 9 ) KM^.^fifz^%^^^-t ^ 
nKmiZ^KT)^ (12 3) =SrPlltTHifl5^> ^^ (12 9) 

(12) nti') y ^U"^- )^ y%m (8 0) ±n@£a^tiTv^;&B#ntiria^i 
£75^ (1 2 3) ^w^zxmw.^y h# (1 2 9) ^m^^^yy^-yt^th 



i t t-f^ 8 lc|e^<7)^S>/ ;^ -f A o 

im^m 1 3 ] mm^mti^^y k ( s o ) :g^:^iRiic3is-rsaH:g 

^v^.:7i;>'^r (3 2) ^-^^^ l^r|^^^'^7 v > (3 2) ^(DJi^^M^^-f^ 
mm^i^^j:^^ y :^ (12) K'i&mt^Xo\^r^^^fitzmi^^t;i^'y^ (3 2 
) coft;^lci:oT]i^£1-^I^P*^L^ irlSA-;' ^jvyv-- h (39) i)K ffia 

/^'>->'>^5^ (3 2) i:mc^x^K, BrrlSA77;v:/v-h (3 9) tiirie^N-i^ 

v^'^ (3 2) i:(7)Ki;5i^^$itLjtffl2;^n'y (4 4, 4 6) ?lr®5et- 

^^<Hf^lSi§P^::Em?tLT^^). ll<Dm'tz^U~ V (3 3) ml2^^'';'7 

h^cfi^L-cv>^:6-'l!llwt■CBfrle^^'^7v>^^^ (32) rttc^v^Tg^:^ 

19, HtfEyv-^A (3 8) 35>^b<?)^^^:*^ mt&7.uyVy 
X}V (4 4, 4 6) i;l^^tT|frfBEl;^N-^y F (3 0) ^^h^Hi^ ^^MK. W 
|£?L*^tTmi£7>- h (3 3) tmU^^^y^y:^ (3 2) ^:Bfrl5^^'^y 7;V'7° 

i^-h (3 9) t(Dm<Dmti^itm^Lf:i^mKmhn^&^t^s^^ti-^mt 

V V ^ 7 h y X;v ( 7 2 , 7 3 ) L^ miB^^ vV (72, 
7 3) i)mW£l3^-^v F (3 0) lcf&oTl:^lR]«^t&ii^#lJt1-2.W 
^:i4^if2icO^M->;^-rAo 

(a) mh^^1omm^-f^m.^<^)±l3^^yrx-^'^X. ^M-^iiK 

mm^<^J±l3^'^y Ft. 
tztb^mti^Btl^'^y F^:3i^iL7^:7'^■^A^^>'/'^-$•^*IgP^c®$£-r;g>•/^•:^ 



mtmi 9] miEv- hm^ mf^tzubKm^mm (piastic cond 

ition) Kmm^flfzm^yT. (1 2) -ei|>^C:<t^#iti:1--2,^^:gl 8 1^15 

^m^^&fz^(D7^^:^j^'-^-t^^if:itmmtti>m^m2 oKtm 
[mtM2 2] ijm^^fz^^M^^^-t^fzib(D^^-i'- 1. mmtm 



(30) !^^2 0 0 3-5 23 9 1 6 

^^y^-^-Kjim^^tz^^^W4^-r^m^mtmi(oi^^mxmm^y 
(Di^^mcx^u^y v^^m^^yvxn^ybt^b^t^s^^t-r^m^ 

<^mi-£^mm^^^thtz}t><D^^yyp-:rv'-yKii'^x:s.\^^Kmi3mz.m 

[»^JI2 7] lfr|E^*'9X (1 2) ^^'TOT$,oT. 2feO-^^-^^* 



(51) «F«2003-523 9 1 6 

. mm^mtii}^. frie^^n-)' (4 4, 4 5) ^^^7')-7.^yr^ > 

h%m (fi^e standing jet steam) ^i^^^fi:h<DK'B^rj:mtl^ 
[»*JM2 8] IgEteg^^InJU^glf^m*?)^*"'^;^ (12) 

(a) ^tL^-WA^y;^^^- h (3 9) KX^XS.\^>Kmiomimm^^ 

mrlS^*''^^ (l 2) <^Til«feft¥Ml^@S t7t«?& 
C75j±:t7/N'>;' K (3 0) ^2fS'(i-t-5>7.T 7 T't . 

(b) ^[Rl1-:g>^^iE^4)iei-&'<<myXjv (4 4. 4 5) 35^f>jjllE?tL;i: 

M^i^I-llRtaiL, mfS^^^7 7;i/7°V- h (3 9) ^^^oTSl/^l®^ LT 
frf£yX;V (4 4. 4 5) mti^-<yy)^7'V-V (3 9) miS^**77. 

(12) <7)TUt(DmmB^n^mi^^^mLxmm^:ffvy^ (12) =^#±$ 

9 5 0 - 1 2 5 0° F) -C*^9^ mE^#<^ffi:^J:*^ 7 U ^ >r -f ^^^v:.: 
7 h:6^'4fig;?tL^\/^*53 7 6 2 ~ 1. 5 2 4m/:55- (*?J 2. 500-5, OOOf 
t/mi n) <^^Hc^m-efrie;^n'y hyX;i/ (4 4. 4 5) >&^e>^»li:6«SI^ 

(12) W±1-^-i:^#mi:ti.m^:I2 8mam<7):;^ffio 

[11^^13 01 mM^:^^^K3m-t^mu&ti^^y k (so 

^(omtmify:^ (12) 56«aJ^6<Jt::#S|-ri.:ii:$r#iit1-&ffi^?12 8i::|a 

[»^ii3 1] K (3 0) (om^K&^Lxm 

1j\a}itZ^:^Ltz. Sv^ic^fpil-S J;^ {^ES?tl^ci'7 h/X;!^ (7 2 

,7 3) '^Wr^;^r-y^t. irlB^**7J5^ (12) t^Btl^^y K (3 0) t:: 
^m^fi^m^i^iimti^m.ify:^(r>m^%nL. fflBJ±;tJ/^•'y K (3 0) H}-^ 

hmm^^^^^i^itmi^m'^y:^ (12) (75»^^^i-i>-<<. iiriE-:!^-^ 

vvi-yhyX;i. (7 2. 7 3) :5^f,Hfrie^#*l±tBt--g>;^T7 7'i:'^M^i#tf 



mt^^s 2] &m-t&mmsLti^^y k o o) mK^^is\^Km^-r 

:h:^^--^-^<yy}i^ (6 0) ^mfX, mm^^(omti^-^y K (3 0) <D7.u 
>y}-yXP (4 4, 4 5) T!)^h^&^fl^mi%^t^<Dmtl^-^y K (3 0) K 
«-r^E^J^^°^;' (3 0) <7)7.vy h J a i, 45) ;5^^>ilttti^tL;2>^ 
Mie;^^~-9--A>7 7;i' (6 0) ^ mm:^y7s (12) <7)mfBTi!l<^ 
*3j:ra^1-^ff|5l±*^N'7 K (3 0) <0l(rl5;=^ n >y hyXju (4 4, 4 5 
) t<7)m\^^J±%i^mit (4 7) ^4fi£LT. t^Ileffi;t?^^°^y KTl^^ikfrJcWc. 
TlgEia-Sl^S^:^fSlj3j:M:^fp]i^3i^1--2>#BEIlit (4 7) ^'^^t^^o 
KLXnism^m'v:^ (12) ^^^l-;?.;^?.?^^;' -/i: =SrMic#tf ^: t -^^t f 

[mtM3 3] mie/N'^7 7;vyv- h (39) (DTm(Dmti^s.ti^-^y 

K (3 0) I*Ii;ft#^lRlH?^^1-^?L<7)|f1v^jf/V^ h (3 3) ^mif^7.-T7 

y't. frlS^EE;b^^'-;' F (3 0) (7)tr|SyXjV (4 4, 4 5) j^^f^Stai ? tL^lff 
K (3 0) (Tym^i^&mLfz-^^l't^ (3 8) :^^hmm\l& 

(^m^^n^y (4 4. 4 5) >5^t)i±ffi? tLJg, J: ^ ic-TST.?^ 7 T'i: SrM 

iii(4 6) KnLxn,ii^^Kmmt^^tKxy). mtm^^^y::^ (12) <7)t 
ffi(^tt^<7)M<?)gffliii^56^ mtm-ffy:^ (12) ;6«fffa^N-';' K (3 0) 

-DXWM^fi^m^mtiy^uy V yXjv (44, 45) ;6^f?>P±ai^^i/tMi::^ 

[»>RJI3 5] itriE^*'9;^ (12) <yynB^%nt^-<<. mm^k^ 
tt^')y^'^-)vY' (8 0) ^mm-t^y^-ry-ft. mrieij >^*^-;^Fi*in 

^l<7)^^<?))±:^J/^•7 K (8 4) S;:^T ^yt. ItflS'J > 

^2«^OE:^)/^°■y K (8 3) ^mmir^:Afy^t^ ijm^iXfz^i^^mi 



^l*3j:t/^^2 0^^(7)J±^/^°^y K (8 3, 8 4 ) Km<mSii(D^Ut ^ (9 6 

, 9 9) ^mmt^^^ryft^^K^^, nmiom^ mm:ffy:^i}mmv 
yif^-jvy (8 0) jiK^n^fif-iib. mm2<Dmmmti^-^yv (ss) 
Kn-t^mtmi^(oKti^Tifr. msi^2<Dm^omt^-<yv (8 3) ^ti^ 

■^^=h7.Tyft.mtmify^ (12) Mieu > i/^- K (8 0) 
*,±lf<bti7t^. tJfe^2<7)^^(OBE^?/N''7 K (8 3) KMLX^i^mtl^m^ 
Hffl5^2<^«i:c7)JE:;^7/N'7 K (8 3) ^±M-^^&7.Ty-ft^^b:it^ 

1-^W^:g3 2 {c|Em<^:^-^o 

mKMLxmiaim K^mt^ :itKX^. mtm:ffy 7.<DTM(o^M<Dmm<D 
>- >w v^w^mt 7. f 7 T' t . Bfria > ;u Kpg i <Dm.w<r>\£ti 

K^::^IJ11-^mi::B!fia^KA'7>^)6^>e<7)±:^^®^i-r^»2<35^ic<7)J±i?^N'y 
y7.ijm%')y^'^-)^Y±.\:-W.W^^fzh. ltffeS2(?)^|^(?)J±;tj/N°y YKU 

-ft. m%tWy7.tm%i')y^'''^-)\^Y^-^hn%±.\fhfifzh. m%^2(DU 
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m^ms 9] mrlS«**5;^<7)fijgF)is*fj5 1 0-6 7 T-C (*b9 5 0 - 

1 2 5 0° F) T$>^. mtz^i^<DKti'^K •7^)-7.^yr^y^'J:^v\ii^^ 

Be:?tL'SrV>*{77 6 2 ~ 1 , 5 2 4 2 , 500-5, 000ft /mi 
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